The existence, in inbred strains of mice, of two different types of electrophoretic hemoglobin patterns has been demonstrated with the method of paper electrophoresis (1) . Preliminary studies of the distribution of these different patterns in the inbred strains tested indicated strongly a genetic basis of hemoglobin differences in mice. It is the purpose of the present communication to report the results of breeding experiments designed to test the assumption of a hereditary transmission of these differences and to determine the mode of inheritance.
MATERIAL AND METHODS
The determination of hemoglobin patterns was carried out by filter paper electrophoresis according to the method described (2) . Two types of patterns as previously illustrated (1) were obtained, one apparently of a single homogeneous protein (Type I), and the other diffuse, apparently of more than one protein (Type II). No difficulty was encountered in distinguishing pattern I from pattern II; nevertheless, minor differences between the hemoglobin patterns of individual mice within Type I or of mice within Type II groups were noted ( Figure 1 ). Therefore, classification of hemoglobin patterns as Type I or Type II does not necessarily imply that the hemoglobin or hemoglobins present were in each case absolutely identical.
The following inbred mouse strains with hemoglobin patterns as determined in previous studies (1) and indicated below were used for breeding experiments: First (F1) and second (F2) hybrid generations as well as backcross generations were obtained and the hemoglobin patterns of the offspring tested. All animals were at least 2 months old before their hemoglobin was examined, in order to avoid any possible admixture of fetal hemoglobin.
Altogether, 635 specimens of hemoglobin were tested and distributed as follows: Tables  I to IV. As shown in Table I , crosses of strains with "diffuse" type of hemoglobin pattern with those of "single" type (experiments 1 through 5) were made up in five different combinations. Altogether, 101 offspring were tested; the hemoglobin of all of them showed the "diffuse" type of pattern. Crosses between different strains with the "diffuse" type of hemoglobin pattern (experiment 6)
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HEREDITY OF MOUSE HEMOGLOBIN DIFFERENCES

DISCUSSION
All the results reported here fit the assumption that factors for d (diffuse) and s (single) hemoglobin patterns segregate as simple Mendelian autosomal alleles. The results of crosses of d x s (Table I) in the first hybrid (F1), in the second hybrid generation (F2) ( Table II) as well as in the backcross generations (Tables III and IV) might be interpreted as indicating that d is dominant over s. Although the method of paper electrophoresis employed did not permit distinction of hemoglobin patterns of animals carrying the factors for both the d and the s type from the hemoglobin pattern of animals carrying the factor for d only, it is conceivable that the hemoglobin composition of d/s animals might be distinguished from that of animals homozygous for d by other methods. Further experiments are planned to elucidate this point. The decision between dominance and co-dominance of d and s can therefore not be made at present.
The distribution of hemoglobin patterns of F2 animals and of backcrosses of both F, and F2 animals to the parent strain with the "single" type hemoglobin pattern is entirely consistent with the assumption that d and s behave as alleles segregating in the expected ratios. Comprehensive data on the genetic aspects of human hemoglobins have been summarized by Neel (4): the genetic aspects of hemoglobins in man are somewhat different from those found in mice. Human hemoglobins are controlled genetically by a group of factors some of which behave as alleles; it seems that each allele is responsible for the presence of one particular hemoglobin. With respect to human hemoglobins, then, an individual homozygous for any one of these genetic factors shows the presence of pre-BLE IV dominantly one type of hemoglobin, whereas an individual heterozygous for any 2 of the allelic genetic factors will have 2 electrophoretically demonstrable different hemoglobins. However, recent studies by Kunkel and Wallenius (5), Morrison and Cook (6), and Schapira, Dreyfus, and Kruh (7) indicate that there may be more than one variety of hemoglobin in the erythrocytes, even of the normal human who is homozygous for the genetic factor for normal human hemoglobin.
Results of backcrosses of F, generation to s strains
In the mouse, the presence of the s allele in homozygous condition is accompanied by the presence of only one type of hemoglobin pattern, i.e., the "single" type. Animals homozygous for the d allele demonstrate the "diffuse" type of hemoglobin pattern which may, however, be a mixture of hemoglobins rather than one hemoglobin. The individual heterozygous for d and s shows the same hemoglobin pattern electrophoretically as does the d homozygote. It would appear particularly interesting if a mixture of hemoglobins as is perhaps present in the d homozygote were controlled by one genetic unit; this situation would be different from that of the abnormal hemoglobins in man where each allele manifests itself by the presence of one hemoglobin.
SUM MARY
The hereditary transmission of hemoglobin differences in mice has been investigated by the method of paper electrophoresis.
Crosses between strains with two different electrophoretic hemoglobin patterns, "diffuse" (d) and "single" (s), show that the genetic factors for the 2 patterns segregate as simple Mendelian autosomal alleles.
The methods employed in this investigation do not permit differentiation of the electrophoretic hemoglobin pattern of mice of the first hybrid generation, heterozygous for "diffuse" and "single" (d/s), from the "diffuse" pattern of the parent, homozygous for "diffuse" (d/d).
The hereditary control of hemoglobin differences in the mouse appears to differ from that of abnormal hemoglobins in man.
